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all 2: ^ 7l^r ^ {APPARATUS FOR MANUFACTURING 

SEMICONDUCTOR DEVICES AND METHOD FOR LOCATING SAFELY SEMICONDUCTOR SUBSTRATES} 

£ 2^ £ 1^1 tifloisg #*HH *\<®tf4\ sg^H; 

3^ £ 1^ Uflo^ #*HH A^Ejoj 7 \\^9l teHSs; 
5. 4^ 7>o]c ol^«-o) A>Al £ ; 

£ 7^ #Bfl^lHS] ^ofl ^^7> -M^l^ ^Efl* iL^^H trig; 

£ 9a, £ 9b, ZLElJl £ 9c^r *IMb)# 3fl*H?l7l 7M=.g.S}<q A 

l-3--f*l-s o 14. 

* JE^S] ^.2. Jf-g-ofl c|]t> ^-JLS] ^ * 
100 : 120 : 
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140 : isfloH 200 : 5]5B ^ ^^IrSl 

220 : ^ 300 : 7j-ol^l-^ 

400 : 7>ol= o^*. 460 : *] ^ 

480 : 486 : o]^SJ=£l 

500 : ^a>«- 740 : il^ 

Tim ^ «1 3 «!Ha. #*H*1 *h£*ll 71 ^ 1HH ®& 

<i9> ^^.ofl ti>^^ 31^^ sf^^^i ^(chip) ^fl^^M zto}x]jL, s\^*m- 

(critical dimension)^ ^L^ofl 4^ ^Ml ^ € (pat tern) ^g- n^sVfe- sl^ZLEfl 

^1 #IL^°1 cfl^-SlJi ojuf. ^«_V^ iS&ldtnsl^ 5L5L^, i£S «fl 

<20> riflolsg ^-g- ^3}*Rr H 1 ^^ ^ol3l(W)2l- ^ alS^l 7]%°] ¥^ 

^^B^ ^H^ll- 7>1^ ^l^^eflolBSf *|^#aiMH Aj-ofl ^^^^ ^o^o] 7 >^-7}e11- 

*M*Kr ^^Ol^S. 0lS.^^T^ ( ol^O>^-Oll 0]*fl *fl^ uflS OI^SI ^M^TT 5jHE ^6(| <3j 

*fl *H3*H ^Hl ¥^4. 
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<2i> ol^oVoj.^ ^0)5) ^ sm- 5E^ ^ Afi- ^ ^olofl o^-gfl ^o}5J)( W )^ 7> 

#7>^ 7j-ol=^-^^ o^Tll s}^ 7]^o]^\ #EflS ^c^^l #EflS sg. 

#^tb £-*fl ^]°1^7> #5^*>7ll 7>1^A^M] ^-^Ir^o] ^S)^, 

<22> SEtb, *3 21*8*1 ^^^r£7> fe-g- ^ -y^Vcf. ZLS^ 

<23> ^- g-ig o. §-^1^^- Sfl^*>7l OV^^I 7l^;Ol ^ ^ B\$) ^ *H ^ 

<*l2l #3HH >MM ^l^Rr i^} #*1 ^ aVSL^l 71^- a}^^ *fl 

^ ^ *!"§-] 

<24> AV-^ -="3* iH3*}7l 3l*M ^^l.«flo]5g #*1^ tiV5L^ 7l^hol 

^ #7l 7l^# #7l a^e^s. JL^sHr el^H ^ ^^l-ell- 7}-^l tK #7l a^e] 

3 7>^fel^-o11^ #71 7l^ol # 7 1 A^E^ ^ ^ ^ ofl ^0]^ y^E. 

^l^M, #7] 4^<3] 7>olJ=^S] 1 .^ #71 A^ #0^ ol^Al^l^ 7H^1^ 
°1^7> ^l^cf. 

<25> # 7 1 #eflolE^f #7l -telHEo} 7}$-7,}z) #ofl #7l 7}$;°) 

7>#7l-El7> ^-71 7H=t^2] o>xfl*>^ 7}o)^7} *J ^ ^2jl°H^ 7>^1 
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<26> # 7 | 7>ol^^ oj-f-JjL^ ^JlS T 1 *^ 3*fl ^^JE $4] tflofl^ 5)^ 

7l A]:£E7} tnj-ej- ^>7l 7>ol=.^-^ ^-7] 7>o] = oj^^ji Al- 7l O^^c^. 

<27> Z|Z}-cq A o V 7l ol^^£L^ ^7} *l*lsL=°ll ^3x7 ^r^-¥-, ^71 # 

<28> HL^;, ^-71 7>ol =1-^^ ^^-^ 51 oil ^ *l*8$1*l7> ^ ^4. 3 *fl #7l 

7Vol=^-^ o]^«^ ^-71 *\^S] ^ofl ^£ ^ofl a^SH ^7) 7}o]EL^°\] 
ol^S^» 7f7U, #7l ol-g-^c^. Aj- 7 1 71-cl^^.^^ a o V 71 7>olc^. 5 }o 1 ] tg^£ ^ 
^7) o)^S.B.o\] ^€ #^^8" ^-^£1^ tBSl- ^71 IrH^l- ^^-£1^ MEl ^«fl -H 

^€4. ^71 ol^c^ ^^1-^ >^7l 3]7^^.cf ZJ711 *8^«H, ^7l o]^ S 

^-°H ^- 0 J*°fl #^3^- 4 V 7l #2=^1 31*11: ^7) 7}°]J=L^*\ ^$1*1 

7} T 

<29> 3:^, 4I-7I 7>ol^. l-^o] o]*]^ Hj-^^^- ^^Sf #7] 

*VjE3l 7l^o] ^-71 A^E^ofl o>^^0.5. ¥^7i oj^l <^«-# 3*>*Rr ^A>«- 7 > afl^ ^ 
olcf. ^-7) ;*A>Jf^ Aj- 7 ] ^^eo} ^-«.Tg^ ^-f-£]5L^ ^l^H^ ^1 
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<30> SEtb, «VE^ 7}% ^ ^^-grSofl tr}-Ef ^7} 7}°}^^^9) 

ol^^r ^-71 71^ ^^Jfs. ^A>^ Iff ^ ^Cf. 

<31> £ <^ oflofl ^71 7>ol=^-^S.^- Aj- 7 j ElHS ^<>1 #7] ^ ^ B]°) Aj-JjL^ 

<32> cfs oflofl o^}^ EjHH <#7) *} ^ ^ %^Hr ^ 

— S. ^-71 7>o)c^-^s.ol o]J§-5l ^Efl^ll^ SRV^jl, # 7 ] 7HEt§]t^ <#7] 2]£B 
A <M A-^E^ ^Jf^c}- C>2fl S *}7j-5^ ^-71 A-j^Ei^ « 0 >^O.S- ^ 3^ *1 7> 

<33> o]§> t ^AlojH- £ig £ 1 £ 10^- ^s}^ JiCf ^ 

<34> cf^-o] ^Al^cHlA^ tilJE^ 71^-t- <£*$£:5L$. 7}%f>}±± *\}°)^ ^^<=>] ^$)^ 

1- <^15. ^^^>M- ^]^1^7> *<^^1^ A^Ei!- ^Hl^ Ef^^Ol ^1 ^ 

5)^ ^ ^14. 
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<35> ^AHlofl^ AV-g-S)^ -g-cH ^ 7}o]^^B\ ^^Itt Wfl o] ^1 ^o] nfl 7} 

*1 n°}*\7\ if^l^ 71^^^ *1^*H 7>ol^^ (300)54- tfl7l^^ofl 

¥°} ; 5l 7fo)£fgj(300' zj-zj- £ 2°fl ^4 *]a}o. s a^lsl^l XI Cf. 
<36> £1^ ^ w>^-2ifl- <^ oflo)] oj-s. o] ^1 ^-^1 (baking apparatusHlO)* 7^2] 

£ 3-i- % V S*>^, #*l(10)fe A^Ei(susceptor)(100), 2]HB ^ <H-^l-^(lift pin 

assembly) (200), 7H j E .^s.( guicle blocks)(300) , 7>ol = ^-^ ol^-^-(guide block 
mover)(400), % a>«- (tester)(500)# 7>^14. 

<37> ^^Ei(100)^ 3H3KW)4 ^ aV£^l 71^0] ^o^]^ -^-£0.3., ^elMH 

(plate) (120)2} ^]°Hs.( space rs)( 140)^ 7}^14. #elMB(120)^ n ^-r-°11 ^l^fe $| 
ol3l(W)» 7>^§>7l #n tflJfoll <i^(heating coil)4 ^ 7><1^(£1a1 £) &#)* 7>^14. 
1-Eflole( 12 0)^ #«-i£o. 5^*}- Tg^. 7H£S ^A^tf. 

<38> i^oj^S-d^)^ 30] s| 7R>7}iLM ^#SH ^H^W)* ^^1^ ^-2-5., 

H(120)^ 7Hl7.>&|^ ^^l^Cf. ^HA-H-Q^)^ tflef 3 ^| 67fl7 ]. ^-0^ ^ O.^ 

wfl^l€ ^ SZ^. *3*H8*1 3Hs](W)*r «HB(i20)iS.^-&| °}z\s\oj ^o]s1(w)7V 
*eflom(120)^l ^ ^slt}. a^^e^IOO)^ ^Jf^l^r ^-^^l^Al <q^-s^- 

3 ^]^-^7] ^*fl n. #-f# ^ 7 fl7> ii 711(160)^ #^(162)4 

#^(162)3 ^ 7>^>elS^-El o>sfls. ^^(164)* 7>^lt^. a, £711(160)^ 
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<39> Q ^1:3(200)^ ^(^s)^ &-§-H £}*fl ^^E^(100)5l 

$M*)(W)-I- ^i^BKlOO) ^<M1 ^ ^1 *1 ?1 ^ s^HH ^ ^^l-e)(200)^ e]HB ^ 

(lift pins)(220), ^1^1 ^(supporting plate)(240), nz)5L ^ -^(elevator )(260)» 7V^lt}. 
elHS ^*(220)£- oj-oj-o_s ^3 3Msl(W)«- ^7)1 ^^^B] tifl<gs. 

(240) ^Hl ^^"^4. ^1^1^(240)^ *HMl^r -f}-^^- ^ ^#^-(260)7} "d^sH, 

*l*m(240)-£r ^^(260)^1 ^}S. ^ AA&l H ^(220)£r 

(120) iJH *(122)^1 ^^M, *(122)# ol^^cf. 

<40> 5]=B ^l-(220)o] #ellolE (12 o)^ #3)^*1 o}<#6\] o^«fl #eflolB 

(120) #-^5. 3Msj(W)^r e]se ^l-(220) 91^}^. ^1:(220H # 

3]°lH(120Hl *(122)^r 4^ -&&)MB(120)2l ^-^Jitf oj-efls 3H-3l(W) 

^-^B^I(IOO) tfofl ¥^^14. 

<41> 7M^l-^€-(300)^: fllolSi(W)7> A^Bl(lOO)^ 5§ ^ ofl ^o]£S. $|| o] 3S| (W)# <>Hfl*r 

_n o]^-Al^]cf. 7H = ^ (300)£r ^^^1^(140) ^Hl yfl*l£M, ^°fl^r oj- 

^o.S ^A>^1 ^A>«-( 3 20)» 7>^lcf. o]^ ^ola|(w)7> *<^HH SIM^l 7>^>5l 

^^7> 7}o1je.^(300) ¥<^€ ^1 C '1^(W)7} ^a>«-(320)1- o>sfl S nlne^l 

< 42 > £ afloisg #*l(io)fe 7H3=-g-^ (300)1-8: 1^7^ ?l*r 7>o}^m.^ o] 

^f(400)# 7}*}t}. 7 >ol^^ ol^«.(400)^ 7>olH.^.^ 1 .(4 00 ) o. ^7]^^^ ^cq*] S 
°1^^17|^ Jf-g-olt}. 7}o) ^.1:^-1- (400)^8: #-elHH(120)S] al^^o.^ 3iAj oj-g-sq:^ ^o] 

W^H, 7>o) =1-^(400)^ 3lA}ol-£^ o>lfls:>7l £|*fl Zl-Zj-o^ i3Ho]Ai( 140)^1^ 7 }o]EL 

(142)7} ^^-acf. 7|-ol^(i42)^ ^3EHolAi(i40)ofl # 5£^r ^Tfl ^-^Jl, 7 j. 
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01^^(300)^ *HMI*r 7>olc (1 42)ofl #<Q£\d\ o]^-S\^ &7](5.m*\ #*)7> ^€ ^ 

<43> £ 4^ 7>ol=«-^ ol^-«-(400)# 7i\^*\SL5L lo]^ A>Al£olcf. £ 4 S. 7}- 

ol^^-(400)^ ^^(420), a>^H(440), ^15 = ^(460), ZL^H o]^^.iE.l-(480) 
* 7>^lcf. A>HB(440)^ 4**1.2.3. Hfl*l£H, ^Efl^g SEKstepping motor)M- -fr* 

SH^^l (pneumatic or hydraulic cylinder) (actuator ) ^4 ^ ^ -g--^ 420)4 

<£^.S)°] f^^h§- 7]&o_S. 3^4. a) = H(440)4 ^^cH^ 71-01^^.^^.(300)0] ^04. ^ 
^tr *l*l3.2=-i-(460)°l ^^aj-^o. s ^^0.3. ii*l€4. *l*l3.J= (460)4 4 

^ ^oUtt 7>ol=^-s}(300)3r ^€ °1*3.£.(480)7}- ^1^4. 44-§.= (460)4 o^s 
= (480)^ 49i(pivot) ^4H, 91^ 443.i=(460)7}- J*)^ nfl , 7}o]£|.^(3 00 )A 

7 >Ol^» ^ ^Aj O]^^ ^ o! £ ^ Ol^c- Bl^^- ^A] ^ZfS. 3#€4. 

<44> 01^^.^(480)^ ^5§«-(482), ^4^(484), ZLe)Jl ^^-(486)» 7>^lcf. ^ 

^-(482)^ 44^(460)4 ^-ojtr 4*14-E^- 443.= (460)5+ 4$ (pivot) £^-4 

^ ^3^(484)^ 4^^(482)4 ^*)*>7fl ^-^(482)°-] °J^S.^-El oJ^V 

€ ^-£- 0 14. ^^(486)^ 4^ ^-2.3. ufl^sH ^21-^(484)^1 ^#4 ^ ^^t}.. ^ 
4 -¥-(484)4 ^^(482) <UM}^ SL3. o]+6]z\7\t\. z}-z}- *\}2i& * u(-A> ^0] ^^^ofl a)^ 

^ 5£4. 

<45> £. 5^ 7>olH.l-e? (300)4 °1 -§-3.= (480)4 ^^7} 7}o] = m.^ ( 30 0) , 

^1o]a^(140) zislZL ol ^5^.(480) ^ iL 0 ^^ 44-£°14. s. 5» #2:^, 1-dMH 
(120)^1 ^ofl^ ol-^sL^ol ^^(486)7> ^<a^#(124)ol *g^£4. #9^1- 

(124)£- ^4°14(140) o>2flofl zJ-4 4*1 4S. J* ^^^cf. 7 }o1j= 1-^(300)4 o} -§,51= ( 48 0)^ 
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lrH(722)^- MB(724)ofl ^«fl , °1# ^*fl c ^ (300)2] f^i-^ o]^^ 

£L°1 ^tHf (486)^ #^1x7 AA ^^#(302, 487) °1 ^r, #B(722)^ 

7>olc^.^ (300)<H1 *§^€ #^#(302), i*IM*H 7}o]z.(u2), ZL^JL °}%- 

^^-(486H1 ^*(487H ^, ^B(724)S}- ^^cf. 

Q ^*3^*H1 3*1€ 71-01=^^(300)^ Tiem §^t}. ^^^£7f nflo. ^ o. > ^ 

^ ^ol3l(W)^ 7>ol = ^-^ (300)21- Jfcj^ ^ ^Cf. ^<2l Hflolsg #*l(10)fe 
ofl cc]-e> 7 >oic^^^ ^l^^^li- s^Rr ^^-i- 7>^14. o]* <H*fl ol^S.col £^-(486) 
3 ^°j*(487)^r -1-H(722)S1 ^iD} zJtJI 7}o] j= £e] (300)^ o]^s.H(480)Sl 

^■fl*H 4^ 7>olc^.^ (300 )^ ^fl*]* s^^- ^ 5M. £ 6a*4 £ 6b^ AA 7>o] = 
#^(300)-4 ol-^S.^(480)^ nfoj:^ ^flai-g. iio^c}.. £ 6a ^ *3}^£7> aliE^ ^ 

^-f °l^-S.I=(480)<*fl 71-01 = ^-^(300)^1 ^^1» JsL^al, £ 6bTT ^^^£7> «1 

^3 ol^5.= (480)<Hl ^1J-£]^ 7>ol = ^-^ (300)^1 £1*11- iL<^£f. 

5. 6a^l 5LA1SJ tifal. ^-ol ^^£7^ ^ ^-H(722)^ ol^ = ^ ^Jf( 4 86) 

^ ^*(487)2l ^^(487a)^l Sl^K^ $1*1 € #3HH MB(724)^ ^ Jl^S) 

7>o] = M.^ (300)^1 ^1*^^^ i3llolA^(i40)2l oH&o.^ ^^^cf. JE*!: £ 6b<^l £>M € 
a}^ ^ol ^-^^-s. 7 > ^ ^-f , #H(722)^ 01^=0] ^^(486)^1 *§^£ ^#(487) 
Si El-nl-(487a)^] oj^^l-^^- ^1^1^ ^3HH uiH(724)<Hl £1*11 Jl^Sl^, 7>ol = l:^ (300)^1 
^^Itt ^ ^1 oIa-1 (140)^1 ti>#^S ^^cK ^ ^^>^ 300mm 4H°l=)7l- ^1-g-Sl^ 

^-f , 3lols](W)<2l- ^$1*H1 *<^^1 7>ol=^-^ (300)^ <>137lBl^ ^ 
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0.5mm °]5L, o] (430)0]] #<y*s] <|J #(487a)°lH EKK487b)?H^ ^ 

2.0mm^ ^ 

<48> ^ yofl ^Ajsl a>sf ^-o] z}-z}-^ #eflolH ^(124) t^H^ ^H^^f 

^ fH^l(740)7}- ^ 91^. ^^1(740)^ 7}o]^.m.^ ol^«.(400)7> ^ajiLiS. ^ 

-^3*1 ^fl, 7H^l-^(300)ol °1^*H Wflo]^ ^o] ^-g- 

^lW. i^(740)£r ^^(486)« #efl» #*}^r *8#o.3. wfl^S]^, 

o] 01^5. = ^ ^^(486)^1 HZ] (488)oll Bf^-o] #<y^(124) #<*fl 

jlEl(125)^l ^^=14. ^^(740)^ ^3*!*8-§: 31*11 7Vo]c«. ^ ( 3 00) ol ;£^*H1 o]^^ 
#Bfl4M ^1^*1 ig^^-E}]!- ^^s. o^^guf. ^^(740)£r °J" 

<49> £ 8a^ 5. 8b^ 3HsKw)-I. ^^^A]7]7l ^tl- 7>ol^^(300)^ o]-g^^o) oj^s. 

H ^l-(220)ol S}#5\7) *H 7>ol^^-^l-(300)ol cfl 71^^15. °1^CK °l^r 3H3](W) 7> 
oj^-7> 7>ol^l-^ (300)ofl ^x)*}7] $n %)o)2\(W) 7 } ^o}*]^ 

^l^-sl-71 e]=B ^#(220)^ ##^-7} *(122)^S ^s}^, 7>oi= «. 

^#(300)°i ^1^1^ (W)^> ^*HH ^H^sl^- *IMs|Sr 7} 

0} je.^- (300) ofl o^fl ol^^cf. 

<so> £ 9a, £ 9b, JE 9c 3H5](W)1- ^$\x}*}7)7] 7>o] c ^-^ (300)^) <>1^ 

^ ^s. tjLo|^ S^ojq-. ^-g-ofl 5L 9a o]l ;eX|^ ti>^ ^o] 7 ]-ol JEL^ ( 30 0) o] *1 

#3H>H %]o]s\ 7 }(yi)7} ^cx^^l ^(220)oj *>^cf. 0]JfL 
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^■(220)^ #^7} *(122)tflS ^5^, 7H^l-^#(300)ol z$7)$]x\3. o]Jg- Jf cfA] ^1 
o]^^ #43.^ *0°1*I(W)7} ^^-ofl 7H^#^(300)^1 ^-f 

7>ol^^s.(300)S] ^ol^cH] ^sfl $]]°}2\1= ^*m4. 

<51> ^ols]( W )^ 7H>^ <£^7} 7}o)^m300)6\) y]^^] ^ ^ #EflojH tifl 

*!«^r ^-i" w oM^7l ^«fl, tiflol^l ^1(10)^ ^ol^( W )7l- A^E] 

(lOO)ofl ol^^^-S. 5^*1 cr| if!- ^Af^ ^A>«-(500)1- 7>^Cf. £ l-§- #2:^, 

^a>«-(500)^ ^^H(510)4 ^l^ef^ (520)4 ^5}-<y(520) tfl^ ^*Rr 

^(540), ZLElJl ^1a^(540)°11 ^Shi- c] ^^efl o] ( 56 0)1- 7>^lcf. ^1 

^9l(520)-& ^^E^(i00)ofl ^o^^l ^ols](w)o] ^4 -Jeflol2=( 12 o)^ ^ 0 Vj f ^ ^ 

oil <£^15L4 ^^^4. hIM*3 ^1^5]7l *H ^1^^H(510)7V ^^5]^, 

(520) ^S] °^o] $\*\(540)°\) <5]sfl ^^cf. ^(540)^.^ t^lH ^ ^7} A}-g-iJ ^ 

^1^^, ^1^^ JI^JLS. <ysfl 7>^ ^ ^^-^-S 
^€4. ^fl^l^ (W)7V 7>o] = ^-^(300) #6fl g^l^, ols ojsfl, 4JH(540WI ^*fl ^?J€ 

tf^sH -g^A* SHM-^, ^*HM) s^, ^bJ ^ 

OHU40HH 3fl*H ¥<^*! SIM^ 7>#*}e|7> ^l^*oi a o v 

<52> £ 10 o. ^]ol^(w)l- A^Ei(lOO) ^H] 9>^Kf «o v ^^r UL<*l^r #^M> 

Bolt}. 

<53> ^^-ofl ^-^SLofl nq-e). 7 ^ol JEL-g- §3(300)3} o]S- ^gfl 

7}o] = -^3} (300)4 oj^s.^^ ^^-«-(486)ofl <g^€ #°J#(487) iflS. -&B(740)» #<a*]-JL, 
°]*3.£.(480)* <y^7ie] oj^Al^ 7HHfsj (300)4 °1 ^3.1= (480)^1 
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o}* MH(724)# lB(722H ^ 7}o) j= ge] (300) -i: ^5.^(480)^1 jI^M^I^K^ 

^ S10). S7fl(160)7> #efl°lB(120)5.^ ^^jl, elBB ^#(220)ol #eflol;e (120)^ # 
JfS $IM=l(W)*r *av^ ^"Efls. #eflolH(120) ^S. °]<&3\^ , 

#5^*1 44|o]3s1CW)^- ^ SB ^#(220) -M S20). e)BB ^(220 H ^feflS. 

o]^*., ^ 7|)(160) 7V S30). s^BH ^*(220)^ -^^7> f-elMi=(120) vfl4| 

*8^€ *(122) vflS tfl^7V^, ^-^f(420)^ ^-aj-ofl 2]f>1\ 7 }°]I=L^ (300) #°l *H8fl*14M 

cfl7l^^lS., ZL£]J1 CfAl t^l^HH ^lSj^^S. %4 ol-f-^cK^ S40) . ^<^1^(W)7> ^ 
^1W SHM^ El (100) ^ofl *<^^1^M- *Ms|(W)S] 7>#*}E} <^7}- 7>ol = ^-^ 
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